To develop a Reverse Transcription-Polymerase Chain Reaction (RT-PCR) method for quick detecting equine infectious anemia virus (EIAV), according the conserved sequences of EIAV gag gene which published in GenBank, 2 specific RT-PCR primers and 8 extension primers were designed and synthesized. A DNA fragment of EIAV gag gene about 370bp was synthesized in vitro by overlapping PCR, then the RT-PCR method for equine infectious anemia detection was established preliminarily through optimizing the reaction conditions, sensitivity and specificity experiments, and validity test. The results showed that the method for the EIAV has a good specificity and sensitivity, and the reaction product was about 370bp DNA electro phoretic band. This method can detect the EIAV target fragment about 119copies/μL. There are no amplification for the detection of Proteus, Actinobacillus, Salmonella, Escherichia coli, Stenotrophomonasmalt ophilia and Streptococcus type II, and the results showed positive reaction for Equine infectious anemia test antigen detection.
Introduction
Equine infectious anemia is an infectious disease of horse animal caused by equine infectious anemia virus (EIAV), also known as swamp fever, which was an OIE list B disease. Equine infectious anemia was first discovered in France in 1843 and spread around the world after World War II. Although there are no new morbidity of clinical cases appeared and the disease is under control in China nowadays [1] , EIA is still the important disease for horse-breeding, and is listed as the second class animal disease in China. EIAV is a member of retrovididae (Retroviridae) lentivirus (Lentivirus). Viral particles were spherical, with capsule, the diameter of 90 ~ 120nm, capsule thickness of about 9nm, outside the capsule surface of a small surface of the fiber. The center of the virus particle has a diameter of 40 ~ 60nm nucleus (nucleus), it is conical. EIAV nucleic acid is a single stranded linear RNA, which is divided into two fragments, the virus depends on the proliferation of DNA [2] .
Swamp fever mainly occurs in horses, donkeys and mules, other livestock, poultry and wild animals are no natural infection report, but there are manual records of infection. Sick horses and poisonous horses are the main source of infection of this disease. The sick animals in the fever period have the highest concentration of blood and visceral toxicity, the largest detoxification, the strongest infection (chronic disease horse). And in apparent infection horse will have the virus and spread the disease for a long time. The disease is mainly local epidemic or distributed. Generally there is no strict seasonal and regional spread discipline, but in summer and autumn and forests with more blood-sucking insects, swamps will be more popular. In the new epidemic area it is more common to infect acute type disease, and has high mortality, but the old epidemic area is chronic and hidden type, with low mortality [2, 3] .
Today, the EIA control is based on identification of in apparent carriers by detection of antibodies to EIAV in serologic tests, generally the agar gel immune-diffusion (AGID) test or enzyme-linked immune sorbent assay (ELISA)-based tests, complement test, fluorescent antibody test, etc. In international trade, the designated diagnostic method is the AGID test, alternative diagnostic method is enzyme-linked immuno-sorbent assay. AGID test requires a second day to observe, it spends a long time and the sensitivity is not high. What's more, there are a variety of factors that can affect the agar diffusion test specificity, sensitivity, accuracy, and sometimes the results cannot be judged [4] [5] [6] .As a molecular method for the gene of EIAV detection, Reverse Transcription-Polymerase Chain Reaction (RT-PCR) amplification is a very sensitive technique that can detect very low copy number of target gene fragment. To provide reference and efficient method for EIAV rapid detection. Here the EIAV non-structural protein gene conserved fragments was synthesized and a RT-PCR method of EIAV detection was established. 
Materials and Methods

Reagents and Samples
Primer Preparation
Based on the EIAV genome sequence published in GenBank, 8 PCR primers and 2 specific RT-PCR primers were designed by Genestar software (see table 1 ).
Synthesis of EIAV Target Gene Fragment [7]
The primary extension reaction volume (50μL) contains5μL 10×Pfu DNA polymerase buffer, 4μL of dNTPs(10μmol/L), 1μL (10μmol/L) of each of the overlappingoligo primers (F1/R1, F2/R2, F3/R3, F4/R4 or F5/R5), 1μLof Pfu DNA polymerase, and 38μL ddH2O. The reaction conditions were 94℃ for 30s and 72℃ for 15min.
And the secondary extension reaction volume (50μL) containing 1μL10×Pfu DNA polymerase buffer, 4μL of dNTPs(10μmol/L), 1μL of Pfu DNA polymerase, and 22μL of each of the two overlap previous extension reaction products. The reaction conditions were 94℃ for 30s and 72℃ for 15min.
The PCR reaction volume (50μL) containing 5μL 10×rTaqTM DNA polymerase buffer, 1μL(10μmol/L) of each of the primers (P1/P2), 4μLdNTP(10μmol/L),1μL of the last secondary extension reaction products and 38μL ddH2O. The PCR was conducted as follows: denaturing at 95℃ for 5min, followed by 35cycles at 94℃ for 40 s, 56℃ for 30s, and 72℃ for 45s, then terminated by an elongation at 72℃ for 8 min. In all, 5μL of PCR products were analyzed using 10g/L agarose electrophoresis, then photographed under a UV imaging system (Bio-Rad).
The PCR products were subsequently separated and purified according to the TIANgel Midi Purification Kit(DP209) instructions and were then directly cloned into thepMD19-T vector followed by a transformation into theDH5α competent cells. Then, the positive clones were amplified from Amp + LB plates and the recombinant plasmids were extracted by TIANpre Mini Plasmid Kit (DP103).After the recombinant plasmids was identified by pMD-19T vector universal primers. A recombinant plasmid (named pMD19-T-EIVA) identified by PCR and identified as positive was sent to Beijing LiuheHuayuan Gene Technology Co., Ltd. for sequencing. And the positive recombinant plasmid was extracted and stored at -20℃ for the template used in this study [7] .
Optimizing RT-PCR Reaction Conditions
The identified EIAV positive plasmid (pMD19-T-EIVA) was used as a template, and 1.5μL of the reaction system of 25μL: 2×Taq PCR Mastermix 12.5μL, P1/P2 (10μmol/L), 1μL of the final secondary extension reaction product 8.5μL ddH2O, after mixing, 95℃ 3min, 94℃ 40 s, 56℃ 40s, 72℃ 45s, 30 cycles, 72 ℃ 8 min. Then, the conditions such as annealing temperature, cycle condition, and cycle number and primer concentration were optimized.
Sensitivity Test
The positive recombinant plasmid (pMD19-T-EIAV) was extracted as a detection template and quantified with ND-1000 UV spectrophotometer. The DNA fragment was diluted to 1. 
Specificity Test
The specificity tests of EIAV RT-PCR was performed through comparing the positive recombinant plasmids to Proteus, Salmonella, Escherichia coli, etc. common rabbit pathogens. RNA and DNA (cDNA) templates were prepared using a commonly reported method.
Effective Experiment
Extracting RNA from Equine infectious anemia reagent agar diffusion test antigen with RNA is oPlus Reagent (BK1501).According Primerscript RT Reagent Kit (BK1901) instructions to reverse transcribed cDNA. Then the validity test was carried out using the established PCR reaction conditions and procedures.
Results
Identification of Target Genes
The target gag fragment of 370bp of EIAV was amplified using overlapping PCR, as shown in Fig. 1A , and its recombinant plasmids identified by PCRs, The expected size of the band was amplified at 500bp (which contained 370bp of the target gene and the T vector on the 140bp sequence, see Fig. 1B ). The sequencing result (see Fig. 2 ) showed the 100% same as the EIAV gene sequences which had published in GenBank by Blast alignment analysis. 
Optimization of EIAV RT-PCR Reaction Conditions
To optimize the conditions the RT-PCR reaction were carried out according to the above section with the positive plasmid pMD19-T-EIAV. As shown in Fig. 3 , the PCR products were more and bright when the reaction annealing temperature was 50 to 55 ° C (lane 1-6). The results of the different concentration of primer (see Fig. 4 ) showed that there are no different in PCR products with 10μmol / L primers and 100μmol/L. Considering the specificity and reaction time of the reaction, the PCR reaction conditions were established as 95 ℃ for 3 min, 35 cycles of 94 ℃ for 40 s, 56 ℃ for 40 s and 72 ℃ for 45 s, and 72 ℃ for 8 min. 
Specificity of RT-PCR
The specific test was carried out using Proteus, Alternariae, Salmonella, Salmonella, Escherichia coli, Streptococcus and Streptococcus type II. The results are shown in Fig.  6 , the reaction of pMD19-T-EIAV as a template showed a significant band at 370bp (lane1), while the rest of the template reaction was negative (lanes 2-6). 
Discussion and Conclusions
RT-PCR, a single-strand RNA is transcribed into a complementary DNA (cDNA) is referred to "reverse", carried out by RNA-dependent DNA polymerase (reverse transcriptase). Subsequently, the other DNA strand deoxynucleotide primer by DNA dependent DNA polymerase and completed with each cycle doubling, that is, normal PCR. With the development of technology, real-time PCR (real-time fluorescence PCR) or a ddPCR (Digital PCR) technique has also been used for quantitative analysis, they are more sensitive and accurate than normal PCR [8, 9] . But RT-PCR is widely used in the diagnosis of diseases, and may be used for quantitative monitoring of the content of the RNA. According to the current research on EIAV molecular biology detection technology, there have been reports of PCR, multiplex PCR and fluorescence PCR [10] [11] [12] , all of which are undetectable target genes with EIAV nonstructural protein gag gene. In this study, the gag gene conserved region fragment was also used as the detection target gene.
Here the target gene fragments were synthesized by overlapping PCR, the extension PCR solved the molecular biological level related to the lack of pathogens and avoided the proliferation of high-risk pathogens, including the study of molecular biology diagnostic methods [7, 13] . Based on the conserved sequence of equine infectious anemia virus gene, eight bridging extension primers and one pair of specific primers were designed and synthesized. A 370bp target gene fragment was synthesized, and provides a template for the optimization of reaction conditions for RT-PCR detection of EIAV. Then, the RT-PCR method of EIAV was studied by the optimization of reaction conditions such as annealing temperature, specificity and sensitivity monitoring, and the detection of samples. The results showed that the RT-PCR method could amplify the target gene fragment of the EIAV conserved region gene fragment of 370bp.The detection limit corresponding to 119 copies/μL of objective gene segments, and there were no signs of amplification for detectionProteus, Actinobacillus, Salmonella, Escherichia coli, Stenotrophomonasmaltophilia and Streptococcus type II etc. In conclusion, the results indicate that the established RT-PCR method has a good specificity, sensitivity and practicability, and can be used for differential diagnosis of EIAV.It also provides a scientific basis for the research of high risk pathogens and the lack of pathogen nucleic acid detection technology in the future.
